S1. Thin-film dispersions
Dispersions of polymeric composites were tested at three different concentrations (2% wt., 4% wt. and 8% wt.) of 1 on three different polymeric formulations: (I) poly(vinyl alcohol) (PVA), (II) poly(bisphenol A carbonate) (PBC) and (III) poly(methyl methacrylate) (PMMA) for comparison purposes. The resulting thin-films were characterized by optical microscopy with polarized light at two different wavelengths of 0º (left) and 270º (right) and X-Ray diffraction (XRD) techniques. All the thin-films can be handled and transferred onto different substrates, except for the PVA case due its low glass transition temperature (T g ).
S1
.1. PVA thin-films. Polarized optical microscopy images of PVA thin-films revealed the formation of crystals even at very low concentrations of 2% wt. with a considerable increase, both in the number and dimensions of the crystals, upon raising the concentration up to 4% (see Figure S1 ). Figure S1 . Optical microscope images obtained with polarized light 0º (top) and 270º (bottom) for a PVA thin-film of complex 1 at room temperature and two different concentrations. a 2% wt. b 4% wt. The scale bar corresponds to 50 m.
S1.2. PMMA thin-films.
Better results were obtained for the PMMA films. As shown in Figure S2 , optical microscopy images revealed that no crystals can be detected at the lowest concentration of 2% wt., indicating consequently a good dispersion of 1 within the matrix. An increase of the concentration up to 4% wt. already induces the appearance of some crystalline seeds though no well defined crystals are observed until the concentration is increased up to 8% wt. The tendency observed by optical means was confirmed by XRD. No pattern beyond that of the background substrate can be observed for the pristine and 2% wt. whereas some peaks start to be observed at 4% wt., which can be clearly differentiated upon increasing the concentration up to 8% wt.. These results are in excellent agreement with those obtained by optical microscopy means. Figure S2 . X-Ray powder diffraction patterns (red) including that of a pristine thin-film (without complex 1) as a background model (black) and corresponding optical images taken with a microscope with polarized light 0º (top) and 270º (bottom) for a PMMA thin-film of complex 1 at room temperature and three different concentrations: a, d 2% wt., b,e 4% wt. d,f 8% wt. The scale bar corresponds to 50 m. A significant increase on the number and size of crystals with concentration is observed by both techniques.
S1.3. PBC thin-films. Similar results were obtained for the PBC case, though in this last
case an additional increase of both the size as well as the number of crystals are observed at concentrations of 4% wt. and 8% wt.. No significant crystals are detected at the lowest concentration of 2% wt. by any of the two techniques (see Figure S3 ). Figure S3 . X-Ray powder diffraction patterns (red) including that of a pristine thin-film (without complex 1) as a background model (black) and corresponding optical images taken with a microscope with polarized light 0º (top) and 270º (bottom) for a PBC thin-film of complex 1 at room temperature and three different concentrations: a, d 2% wt., b,e 4% wt. d,f 8% wt. The scale bar corresponds to 50 m. A significant increase on the number and size of crystals with concentration is observed by both techniques.
S2. Crystal orientation within the polymeric matrix
The XRD of both PMMA and PBC thin-films at 4% wt. and 8% wt. concentration reveals a pattern characterized for the presence of a few peaks, much less than expected from the powder diffraction data of an anisotropic polycrystalline sample, fact that has been interestingly attributed to a preferential growth of crystallites within the thin-films.
To unequivocally assign such preferential orientations while discarding any other crystal impurity, in a specific experiment the concentration was considerably increased up to 40% wt. of complex 1 so a much well defined and solved data set is obtained.
XRD pattern of the resulting thin-film showed three main intense peaks that are in excellent agreement with the [100], [200] and [300] preferential directions of the X-ray powder diffraction data obtained upon simulation from the single crystal X-ray structure of 1 (see Figure S4) . Figure S4 . X-ray diffraction peaks obtained for: (red) PMMA thinfilm of complex 1 (40% wt.) and (blue) upon simulation from the single crystal X-ray structure of 1.
S3.VT concentration dependence
As already described in the main text, crystallization of complex 1 within the polymeric matrix has been found to modify the extent to which VT takes place, as shown next: S3.1. PMMA thin-films. VT interconversion has been found to depend on the concentration of 1. As an illustrative example, the variable-temperature UV-vis spectra of thin-films of 1 at 2%. and 4% wt. are comparatively shown in Figure S5 . Spectra associated to the 1,hs-Co(II) isomer is favoured in front of that associated to the 1,lsCo(III) for the 4% wt thin-film, by comparison with those of the 2% wt. This fact is even more evident for the 8% wt. case where only the spectrum associated to 1,hsCo(II) isomer (red spectra in Figure S5 ) is observed is detected by UV-vis in the whole temperature range studied. As explained in the main text of the manuscript, this fact has been attributed to the crystallization of 1 within the polymeric matrix. Figure S5 . Variable-temperature UV-Vis spectra on the 163 to 373 K range of a PMMA thin-film of complex 1 at 4% wt. a. heating process and b. cooling process as well as at 2% wt. c. heating process and d. cooling process
S3.2. PBC thin-films.
The UV-Vis spectra of a PBC thin-film of complex 1 (2% wt.) was studied in the temperature range of 163 to 373 K. Bands at 391, 439 and 533 nm characteristic of the 1,ls-Co(III) tautomer can be observed in the low-temperature regime. However, by contraposition with the variable temperature behaviour found for the PMMA film, no clear isosbestic points were detected with only small intensity changes associated to temperature effects, rather than to VT, as shown in Figure S6a ,b.
This fact can be attributed mainly to the nature of the polymer effect on the VT behaviour of 1. In fact, the crystallization of 1 upon a concentration increase favours mainly the spectrum associated to the 1,hs-Co(II) isomer over the whole temperature range studied, as previously found for the PMMA. 
S5. Optimization for DPN writing process
Several experiments were performed before finding the proper conditions for the deposition of the PMMA polymer on cleaned silicon surfaces. In a typical experiment, coated tips with the polymer (see Methods section of the main text) were brought into contact with the hot surface, whereupon melting is transferred to the surface by capillary forces and the temperature gradient in the form of the desired nanostructures by transversing the tip over the surface. These assays were carried out controlling the dwell 
